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Were one a Comtist student of light and color, he coul d point 
to no branch of human knowledge, illustrating, at least so far, 
more appositely than that of chromatics, his master’s three-fold 
division of the states of science, into ‘theological, metaphysi- 
eal and positive.” For untold ages men had worshiped the sun, 
the stars, fire, light, with all degrees of intellectual abjection, or 
intellectual perfection, from the lowest fetichism of a savage, to 
the most idealized symbolism of a Dante, before the subtile but 
simple conception of the undulatory nature of light, or the **met- 
aphysical” explanation, occurred to the mind. Thanks to the 
labors of many great students and profound thinkers ia the past 
three hundred years, we are now in the clear as to this second 
stage; the physical causes of vision are quite decisively settled; 
the causes of ether-waves, the laws of their action and propaga- 
tion, their measurements and powers, have all been made out, 
and there is probably little left in this direction to discover. 
Men’s minds therefore turn to the “third stage”, and try te show 
the relations, successions and resemblances of these to other phe- 
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nomena. But here the Comtist theory meets a check; modern 
science has advanced the sphere of its activity and work into re- 
gions undreamed of, and wholly discountenanced by Comte’s 
scheme. We are not content to study external phenomena 
per se, however wide the relations established. No science of 
today is content to see forces disappearing behind the Isis.cur- 
tain of the mind, and other and transmuted forces reappearing 
from that veiled sanctuary, without seeking to push aside that 
curtain, and learn what is the mystery there. So it is that all 
knowledge has remotely or directly a vital interest in those new 
methods of research, inaugurated by evolution and controlled 
by exact science, which we call physiological psychology, or 
psychiatry. It is found that no study of the relations of diverse 
phenomena is for a moment complete or satisfactory without 
psychological phenomena are included. Tyndall enjoins: ‘The 
roots of phenomena are imbedded in a region beyond the reach 
of the senses, and less than the root of the matter will never sat- 
isfy the scientific mind.” Only by thus extending the scope and 
extent of the relations of phenomena to those of physiology and 
psychology can the Comtist’s third stage include the recent de- 
velopment of light-studies. 

In following along the path of light in its progress toward 
the brain, it was but natural that the eye should have arrested 
the attention of students, and that the advance of optical studies 
should have been stopped till its mechanism and powers had 
been duly apprehended. Moreover, if the intricacy and marvel- 
ousness of its construction be considered, it is all the more nat- 
ural that, so long as its function remained mysterious, the crux 
of the whole problem of vision should have been lodged in it. 
In this way arose the idea of its specific functions, and from 
Herschell and Newton, to Young, Helmholtz, Hering and Preyer, 
the retina has been supposed to have a differentiating and spe- 
cific energy, whereby the phenomena of chromatic sensation 
were explainable. Gradually, however, it is becoming plain 
that the retinal end-organs, as well as those of other senses, 
have no such power; instead of this the retinal function must be 
held as simply correlating the physical stimuli with the psychic 
reaction, and without power to create specific differences in the 
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stimuli received by it. Some of the grounds of this new envis- 
agement of the phenomena are to be found in Wundts’ now class- 
ical work; other statements of the same necessity are expressed 
in articles by H. M. Burnett, M. D., in the American Journal 
of Medical Sciences for July, 1884, by C. A. Oliver, A. M., M. 
D., in the same journal for January, 1885, and by the writers of 
the present article in the July 1886 number of the AMERICAN 
JOURNAL OF OPHTHALMOLOGY. We there try to advance a step, 
and give a nearer answer to the question as to the more intimate 
nature of the retinal process. We described it as a refined and 
delicate perception of thermal differences, if not identical, cer- 
tainly not dissimilar from the function of the peripheral sensory 
end-organs. The facts of physics and physiology seemed to de- 
mand the supposition of a retinal intermediate, vibrating in cor- 
respondence with the varying wave-length of the ether, whose 
kinetic energies it transmutes into its own molecular activity, 
and the varying degrees or heights of this molecular activity are 
taken up by the cones and transmitted to the co-ordinating 
center for reworking into the cerebral products of color and 
light. 

It was thus found that the result of this was to transpose the 
seat of the difficulty from the retina to the brain. Were wesys- 
tem builders, we might say that the progress of knowledge in 
regard to vision consists indeed of three stages: physical, physi- 
ological and psychical,—the first, in systematizing and formu- 
lating the laws of ethereal vibration; the second, in tracing the 
laws of the transmutation or causal relations of the ether-wave 
stimuli and the succeeding nerve-message; the third, in explana- 
tion of the transmutation of neural vibrations into the sensations 
of light and color. We have said the problems of the fiist stage 
are now answered. The difficulty encountered in the second 
was greatly increased by what we believe to have been the error 
of confounding it with the third. With its supposed specific 
function, the mind’s work was given to the eye to do, and in 
trying to explain how it might do what it never did do, have re- 
sulted all the de haute en bas theories and illogicalities of ingeni- 
ous soi-disant discoverers. 

In the belief that greater clearness has been reached by elimi- 
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nating the idea of specific activity from the retinal function, and 
particularly in regarding that function as essentially a retined 
perception of differences of molecular activity, we may think 
more justifiable any attempt to attack the mystery in its new 
home. We therefore purpose offering a few suggestions as to 
certain aspects of chromatics from the psychical stand-point, 
hoping to strike more natural lines of cleavage than has hap- 
pened heretofore. 

In order more precisely to make clear the design we have, let 
us for a moment hark back to our ether waves; this is all the 
more necessary since we would do away with the color produe- 
ing agency of the retina, thus more than ever emphasizing the 
strict psychological nature of color. n passant remarked, it is 
a rather strange fact how little it has entered the popular imagi- 
nation that no such thing as color exists outside of the mind. 
The writer shall not soon cease to regret his temerity in stating 
this fact to a college graduate and bank president not long since. 
The remark was met by the silence of dignity, but the ill con- 
cealed look of scorn and disgust thinly veiled my friend’s thor- 
ough belief that I was a fool, or took him for one, in thus trying 
to guy him with such absurdities. 

In a very few people there is a sort of vague compromise ina 
misty idea that the eye may have a little to do with the process, 
but in attempting to pull this poor support from under them, 
they would, like the banker, fiy to ‘non-existent objectivity,” 
rather than float in the thin air of *‘subjective certamty.” 

In the visible (interference) spectrum we have spread out be- 
fore our eyes a band of ether waves, differing from each other 
only in their length and in the corresponding frequencies of 
their arrival. The wave-lengths, gradually, and without any 
breaks, vary from .00007604 em. to .00003933 em., while the 
frequencies extend in the same graduated way from about 395 
to 764 millions of millions per second. We know that in 
these facts alone consist all the differences there are out there; 
color and light do not yet exist—that is, if a blind person could 
feel these taps separately upon his finger-ends, and count them, 
he would then know the sum total of the external phenomena. 
What we wish to call particular attention to is the unbroken 
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continuity and gradualness of change in this wave-scale. There 
are no great jumps from waves of one frequency to those of an- 
other above, but each glides gradually, and by slow changes 
into a frequency not greatly different from itself. But when 
the mind directs the eye to this band, an inconsequential result 
appears in consciousness. The spectral colors are not a contin- 
uously and imperceptibly changing ascent, but consists of a few 
large steps, or bands of colors, more or less perfectly marked off 
from each other by delimiting intermediate shades. Within the 
same colorstep whose hue seems in all parts identical to the eye, 
the waves differ often by so much as from five to ten, or even 
more, millions of millions of vibrations per second. At other 
points several different tints, or even perfectly defined colors, are 
caused by no greater different vibrational periods. Again, certain 
of these colors have been called primary or elementary; but why 
they have any such a quality, and why the spaces they occupy 
are relatively so great, and so different in extent as they are— 
these, with others to follow, are questions we have never heard 
asked, and so, of course, have never seen any attempts to an- 
swer. Yet these are the very queries that arise unbidden in the 
mind upon looking at this mysterious chromatic ribbon. 
Sunlight, we are told, is composed of the following parts: 


Ultra-marine and blue-violet 

1000 

Condensing the intermediates with the principals we have: 

1000 


We have an instinctive tendency to compare the color band 
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or scale with the musical scale; but when we do so we are landed 
in a maze of difficulties. We realize in sound a higher and 
lower, a logical connection, order and nniformity of intermedi- 
ate steps. We are, therefore, bewildered to find, as we do, that 
there is nothing compared to this in color. There is no up or 
down, high or low; there is no octave, not even a completed cir- 
cle; the intensity of sensation does not follow wave-length or 
even luminous intensity. The maximum of luminosity is in yel- 
low between D and E, but green, a comparatively dark and cold 
color to the imagination, is not vastly less luminous, while it is 
far more so than red, which, of all colors, stands out most viv- 
idly to the mind’s eye. We are perplexed to find no law or rea- 
son governing the position, extent, or psychological character- 
istics of colors. 

We think we shall find that much of our amazement and in- 
ability to see law and reason in the phenomena arises: 

1. From our inattention to the history of the physical stim- 
uli of the eye, to the relative quantities and persistencies of the 
great classes into which ether waves may be divided, according 
to the natural objects from which they have, in all past time, 
been reflected into the eye; and, 

2. From our inattention to the psychological history of 
vision, the psychical origin of color, aud the influence of the 
mind and feelings upon color phenomena and perception. 

History, then, is our hunting-ground, evolution our falcon, 
and the quarry we seek is answers to these questions: 

1. The reason why certain colors are called primary or ele- 
mentary‘ 

2. Why the relative amounts of the primary colors vary as 
they do in the (normal) spectrum ¢ 

3. The explanation of the differences in the objective or lu- 
minous intensities of colors / 

4. The reason of the differences in their subjective intensi- 
ties and qualities? 

We wish the reader to suppose himself never to have seen or 
heard of a spectrum, or a theory of color-perception; we know 
he is a cultivated nineteenth century gentleman, well acquainted 
with history, especially of primitive man and religions, and well 
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versed in Darwinian principles. We can assuredly congratulate 
him, both upon his ignorance and upon his knowledge! If we 
ask him what great color-classes of visible objects have most oc- 
cupied man’s eye and mind in all past history, we are certain his 
answer (after as much reflection, parbleu, as we ourselves have 
given it) will be something like the following: 

The first in overwhelming importance is light and fire; the 
second, the world of vegetation; the third would be blood, as 
the concrete representative of war and struggle, and supersti- 
tious symbol; the fourth, the sky above with its reflection in the 

vaters of the earth. It would be difficult to name another class, 
for whatever other colors nature may have presented to the eye 
of historic man, they must have been mixtures of these, or un- 
important exceptions that have left only a small and inconsider- 
able organic response in the psychic mechanism. . 

Let us briefly emphasize and differentiate these four classes of 
stimuli a little more closely: 

1. Lagur anp Fire.—It has been said that stimuli of achro- 
matic light are responded to by the infant before those of color, 
whence, if true, it would be rightly argued that achromatic §vi- 
sion preceded chromatic in the life-history of the animal king- 
dom. ‘The absence of cones in many animals points to the same 
conclusion. Perceptions of differences of luminous intensity, as 
we know from the facts of color-blindness, may still give such 
animals much of the advantages we derive from color sensations. 
We allude to the matter here as of importance in showing the 
probable priority in time, as well as the past and present pre- 
ponderance of the amount, of such sensations over those of 
others. With these we class the yellow and orange colors, beg- 
ging the scientific reader not to start back in disgust, but to con- 
sider the following facts: The ordinary suffused daylight, even 
of a clear day, is slightly yellowish, and in almost all degrees of 
obscuration of the sun, the more refrangible rays being cut off, 
the indifference-point of the spectrum is sent farther down in- 
to the yellow band. Whether from a greater turbidity of the 
atmosphere, or increase in thickness of the several mile deep 
dust-shell always present over the earth, or from the morning 
and evening obliquity of the sun’s rays, much of the day of 
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average humanity has been more yellowish than they perhaps 
mistrusted. This, it is probable, was more pronouncedly the 
case in the earlier stages of the world’s life. Moreover, the ris- 
ing and setting of the sun have always flooded the earth for one 
or two hours each day with a glory of orange or golden radi- 
ance. It is also certain that our earthly fires are of a ruddy, 
golden or yellowish hue, and the scholar of mythology and early 
religions, knows well enough the part fire has played as a repre- 
sentative of the unseen divine life, or asan homologue of the 
recurrent changes of the lights of the sky by day or by night. 
‘‘Pyrolatry,” says a life-long student and historian of ethnic re- 
ligions, ‘tis common to all religions.” ‘*Through the whole his- 
tory of Aryan faith runs the fire symbolism of Mithra.” ‘‘Jah- 
veh was originally one of those sun-gods in whom all Semitic wor- 
ship was wont to centre.” Quotation from a thousand sources 
could be added, all of the same import. We all know the beau- 
tiful myth of Prometheus and the stolen fire. Ever since man’s 
dawning intelligence caught a glimpse of the mystery of light, 
of the wonder of the strange lurid glow of the sun at eventide— 
nay, even back to the time when, by its aid, he cooked the flesh 
of the animal whose bluvod he had shed, the wonder of fire was 
daily and hourly before and in his eyes. Further reason for 
including the daylight, the sun-shine and the fire hues under the 
general term golden, comes from the symbolism of gold itself, 
which, in all ancient faiths, as well as in the instinctive feeling 
of the modern artist and poet, is the representative metal and 
color of the divine glory and halo. Perhaps it would not be un- 
wise to say that gold is now the standard of all values, and held 
to be the loveliest of metals, because it was once the symbol of 
all light and the ornament of the divine image. 

To this consensus of reasons might be added the comparative 
absence of whites in nature. Clouds are sometimes a dull or 
grayish white, and snows, however considerable in some coun- 
tries, are certainly the world over, a small and short-lived cov- 
ering of the earth’s surface. | Wherever white sunlight falls on 
land or tree or rock, it is always reduced to colors by the un- 
equal absorption and reflection following; these colored reflec- 
tions are the eyes’ customary stimuli. When sunlight falls on 
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the sea only a small portion of the surface reflects white back to 
the few eyes there or thereabouts. So thatas a fact white sun- 
light is generally reduced to yellowish tints, or other shades be- 
fore it reaches the eye. Where this is not the case, the rays are 
too powerful, and producing unpleasant effects upon the eye, - 
are avoided. 

The closeness of the relationship between white and golden 
light is also shown by the ease with which spectral yellow, by 
increase of illumination, passes over into white, being, as it is, 
the nearest of all colors to the luminous intensity of that com- 
pound. Consequently a complementary color of the lower 
kinetic value is all that is required to quickly heighten it into 
the white to which it is so closely allied. 

The proportion of the spectral golden rays, 454, or nearly 
half of the whole, represents the overwhelming part the lights 
of day and of fire have played in the world’s history. The 
unity of character running through this vast space of the spec- 
trum, testifies to the unity of the cause, and to its power both 
physically and mentally. 

Il. THe VeGeTaBLeE Worip—whose greens have taken up 
the next greatest portion of the spectral rays—representing one- 
fourth of the whole—is so plainly the origin of the green band of 
the spectrum that it is unnecessary to go into detail concerning 
it. When eyes appeared, next after the golden light of day, 
they would certainly fall upon some of earth’s verdure, and ex- 
cept to the city-man, the proportion holds up to to-day. Green 
is philologically the growing thing, and grass or tree covers the 
face of the earth. 

Rep, occupies the next lower degree in the proportion of the 
spectral waves. The crimson of the fruit man ate, or of the 
wine he drank, the deeper orange hues of the flame-points or 
embers of his hearth-fire, the autumnal reds of the forest trees, 
or the expansive glory of an occasional scarlet sunset. would 
not, all combined, account for the proportion of space it oc- 
cupies, and are infinitely far from explaining the intense and dis- 
tinctive character of the subjective sensation of spectral red. It 
can only be explained by the role war and blood-shed, blood sacra- 
ments and rites, have acted in the history of the race from 
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man’s egress out of animalism and progress to nineteenth cen- 
tury militarism. The blood is the life; and life, so far in our 
planet’s history, has been a perpetual bellum omnium contra 
omnes. Nature herself, as our great Christian poet declares, is 
red with tooth and claw, while the condition of all savage races 
now, show that it was always so with our own ancestors. A cu- 
rious and deeply instructive book has lately been published, Zhe 
Blood Covenant, by Trumbull. in this only, and so far as our 
knowledge goes, can one learn something of the influence of the 
vision of blood-shedding in the early world. It is an instructive 
though ghastly picture, that, despite the author’s sympathy and 
sanction, makes one shudder. Strange insights, these, into hu- 
mun nature, which we gain in reading of the blood-drinking, 
blood-bathing, blood-ransoming, blood-unions, blood-compacts 
and friendships, blood-sacrifices, and blood suppers, blood 
burials, blood cures and sprinklings, bloody hands and uplifted 
arms, blood transfusions, human sacrifices and cannibalisms, 
bloody burnt-offerings, blood-stained ark of the covenant, bloody 
passovers and blood atonements ! And all this in times of peace ! 
What an echo of long ages when blood shed was no mimicry ! 
The bloody idea is certainly ‘‘nail’d wi? seriptur.~ This is all 
legend and myth; when authentic history begins, it writes of the 
sword and red-handed death; the record rolls on with the tired 
centuries depicting one monotonous tale of sangumary strife. 
‘‘War is the matter which fills all history,” says a great histo- 
rian. One million nine hundred and forty-eight thousand lives 
lost in the last twenty-five years in European battles, and twelve 
billions of dollars werse than wasted, is the last record, ‘with 
Europe a huge camp to-day. We spare the reader further quo- 
tation and detail we had prepared. 

IV. THe Proportion or Spectra is small in extent 
and weak in power; it has a character of distance and imperson- 
ality exactly corresponding to the sources whence this color has 
reached the eye. The sky is above, but man’s eyes are seldom 
raised to it. At the horizon it often fades to the violet in which 
the spectrum likewise passes out of sight. 

Rassembions nos faits pour nous donner des idées. 

1. In answer to the first query we started out to solve, cer- 
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tain colors are called primary or elementary, because they have 
been derived from these great divisions of natural objects we 
have reviewed. They have been the uninterrupted stimuli of 
the visual function, since the brain sent its retinal servant out to 
the body’s surface to see by its aid. Some are, if we may so 
speak, more ‘‘elementary” than others, in the sense that some 
stimuli have been either more prevalent, more powerful or more 
vitally interesting than others. This is overwhelmingly so of 
red and gold. = In Swinburne’s Poems and Ballads, Mr. Grant 
Allen found the red epithets numbered 159, the gold 143, the 
green 86, and the blue 25. In Tennyson’s Princess the same 
proportions were 20, 28, 5, 1; and it was so in other cases. 

2. A color of the spectrum occupies just that amount of space, 
or, to put it in another way, waves of more or less extended dif- 
erences of length are perceived as a single color, just as the 
buik of the waves from each of these classes of objects have been 
most uniformly and persistently reflected into the eye during the 
growth of the race. Nature has acted upon the organism in 
these continuous ways, and the cerebral product is the spectral 
colors, in the proportions, and with the characteristics, we find 
appearing in consciousness. The largest and most persistent 
stimulus has been that of the gold rays—the varied shades of 
the diffused light of day, or the ever-present mystery of fire. 
These have been poured in profusion into all eyes, comprising 
nearly one-half of their total stimulus, while the green rays 
make up a fourth, the red less than a fourth, and the blue a still 
more limited amount. 

3. It is a remarkable fact that the objective luminous power 
follows the same law, and is not caused as we might @ priori 
suppose, by the wave-length. According to the latest measure- 
ments, by Messieurs Macé and Nikati, the following are the 
relative luminous powers of the wave systems corresponding to 
the wave-length first given, the highest power, corresponding to 
wave-length 569 mm. millionths being given as unity: 

In order to reach the same result of visual acuity, as in 
the 569 rays, the quantity of light of red, had to be increased 
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sixty-six times, of green three times, of blue eighteen times, of 
extreme violet 5460 times. 

The explanation of these figures will be found to lie in the 
physiology of the retina- The stronger waves do not, as we 
see, produce the mostpowerful effect ; indeed, the luminous inten- 
sities have no relations with refrangibility, but seem to depend 
on facts of another order, which consist in utilizing the residue 
of rays left over after the absorptions of natural bodies have 
been satisfied. The greater the wave-iength the more wholly 
such are absorbed, until the line of the descending curve dips 
pretty low down in red or orange, when the residue becomes so 
great that the the light-curve takes its swift rise, to fall gradu- 
ally from its crest in D}E, to the extreme end of the visible 
spectrum, where the dispersive forces of atmospheric refraction 
allow few of the more refrangible rays to pass to the eye. So 
the retina has learned to react, not to the most powerful, or to 
the finest, but to the most continuous and steady stimuli. Its 
response, therefore, is more perfect to the gold rays, next to the 
green, lastly to the red and the blue, as Macé and Nikati have 
found. 

4. But there has been a great failure to differentiate the 
objective from the subjective intensity. Confounding these 
wholly different phases, has resulted in the non seqguctur of 
Magnus and Gladstone, who think red was the first of the colors 
historically developed. To this we shall retnrn later. Color 
being a creation of the mind, and after a double transmutation 
of forces, it follows that its subjective character, may, in part, 
be independent of objective causes, or direct stimulation, — 
may be a complex whose elements are by no means all gained 
through the retina or the visual mechanism. A thousand facts 
prove, that of all the senses, vision is the most freed from the 
bonds of logical and necessary connection with the primary 
sources of stimulation. No fact is more strikingly characteristic 
of this law than these differences between the objective and 
subjective intensities of colors. As we have just seen, the order 
of the former is the highest in gold, falling then to green, red, 
blue ; the order of the second is red, golden, green, blue; and 
precisely this order tallies with that of the vital and personal 
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connection with man’s life of the four classes of natural objects 
we have named. The mordant acids of life’s needs and passions 
have eaten these tones deeply, or less deeply into man’s brain, 
according as they have in varying degrees been associated with 
his miseries and gratifications. Only on this principle can the 
vivid and powerful effect of red be explained. If private and 
public blood shed, if social and religious blood covenants, all 
of which have always been bound up with every day of human- 
ity’s advance, —if these would not have bitten into his being 
an intensity of response wnapproached by all other chro- 
matic stimuli, then, the laws of reaction and association 
taught by scientific evolutionists are empty of force and void of 
truth. In the language of physiological psychology, this fact 
might, perhaps, be expressed as the demand for more numerous 
connections with other cortical centers corresponding to the 
variety of interest the stimulus excites in them, and the power 
required in co-ordinating the multitudinous waves of emotion 
ealled forth. 

The most valuable thing to a man, is of course, his life, sym- 
bolized forever, in fact and in covenant, in rite and in ceremony, 
by his blood. Next to this comes the light of day and of fire, 
which he has always represented to his mind, as it has been 
to his eye, of a golden hue, under which term may be accu. 
rately grouped the changing effects of the ruddy, orange, or 
yellowish whites, of light and fire. 

Among earth’s vegetation man has, of course, built his home ; 
but there is in the subjective green a lack of power and inten- 
sity exactly corresponding to the nature of our impersonal and 
semi-independent relations to the verdure and growing things 
about us. In blue these qualities are exaggerated into the feel- 
ing of distance and coldness and elevation, derived, of course, 
from the far away mystery of the sea and sky. 

Tne INTERMEDIATE COLORS OF THE SPECTRUM should be con- 
sidered for a moment. The fact of their existence is almost for- 
gotten by color students. This neglect is all the more remark- 
able when we observe their amazing extent. While each pure 
“primary” color comprises from forty to eighty parts, we 
find the mixed intermediates stretching out to 140 between 
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orange and red, to 114 between orange and yellow, «and to 327 
between yellow and green! Strictly speaking, these are just as 
‘* primary ” as the other shades we call red, or yellow, or green. 
The whole nomenclature is relative, a mere thing of custom, 
If simple spectral space occupied, or, if the proportions these 
intermediates bear to the whole number of rays. were decisive, 
the small spaces of the purer colors would serve as the unnamed 
delimiting lines for the other and larger stretches and quantities, 
The extent of these spaces shows us how differing nature’s 
‘‘ colors” are from those of the mind, or rather, what recepta- 
cles and constructions the mind puts upon the color-intimations 
or hints of nature. Nature’s colors are always broken and 
mixed ; the spectrum gives us homogeneous wave-systems, sorted 
out of the compound, and arranged seriatim. The prism 
brings order out of chaos, whilst the mind still further idealizes 
and reconstructs for itself another world out of the spectrum, 
by ignoring the mixed intermediates, and emphasizing the small 
spaces more pleasing to it. But, keeping close to nature, we 
must ask concerning the significance of the extensiveness of 
these spaces. This can only lie in the fact that nature’s colors 
are not saturated (from homogenous wave-systems of maximum 
strengths), but are always from mixed wave-systems, culmina- 
ting in a higher average of those of one of the four primary 
colors in each of the four classes of phenomena mentioned. 
The ocean swell may be made up of many lesser crests and 
troughs, but there is always one point where the general 
variations reach their maximum, and this would correspond 
to the narrow limits of the pure color. But between these 
crests are large regions of indeterminate mixture, Between 
the pure .hues of the deep autumn reds, and the paler yellows, 
and beyond the rapid instants of ruddy flames and setting suns, 
are the multitude of ever changing tints of brighter glows, 
which account for the 140 parts between spectral red and 
orange. Ina like manner we perceive the rationale of the 114 
parts between orange and yellow. whilst the protean changes 
and mixtures of the ever-varying light playing amongst the 
myriad tinted shadows of the infinite variety of vegetable 
forms, produces the enormous interspace represented by the 
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327 intermediate parts, between the yellow and the green of 
the spectrum. 

It will be seen that our endeavor has been to institute a cor- 
respondence between luminous stimuli from the natural world, 
and the chromatic effects of the spectrum’s analysis, upon the 
mind. In all text books and expositions of chromatic and 
prismatic phenomena, the facts are placed before the awe-struck 
mind of the beholder without a word more explanation than 
nature herself vouchsafes. ;* Beauty is its own excuse for 
being.” The colors, forsooth, are produced by the varying 
wave-lengths ; but why the order, why the quantities, why the 
amounts, and a thousand other whys—these have always been 
starting up in the mind of the cause-seeking student. His 
answer has been the old one given to little Peterkin, when 
he wanted to know ‘what was it all about.” We indulge 
the hope that by some such method as we have tried to strike 
out in this crude fashion, the answers must be finally found. 
Our color sense must be the organism’s response and reaction 
under stimulus; in a word, it must be investigated by the 
methods of study which evolution has taught us to use with 
such brilliant results, in all other departments of biology. The 
hand of a man, the wing of a bat, the dog's fore-foot, and the 
horses’ fore leg, the bird’s wing and the seal’s paddle — these 
are all modifications of one structure, according to the work 
to be done, and in response to the peculiar stimulus ; just 
so the cerebral products of multiform color-stimuli have left 
their psychical analogues in our own complex color-sense. The 
historical and comparative method must likewise be adopted 
here. For two thousand years psychology hardly advanced a 
step, because it only interrogated the single and then present 
mind. Deductive und ¢ préort cloud-capping systems of meta- 
physics and speculation ended in Hegelian Quixotism, and **sub- 
jective camels” of strange morphology. Survival of the fittest 
and comparative methods put an end to all that, and it may be 
hoped that the same historical method will unravel chromato- 
logical problems which have, as we have seen, not been even 
stated so far. 

To a genial and enthusiastic populariser of the evolution phil- 
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osophy is due the honor of the first tentative effort in this dirvee- 
tion. Mr. Grant Allen, (Zhe Color-Sense), sought to explain 
our color-sense through its development, at first, in insects, seek- 
the nectar of flowers, and also in frugivorous animals, by spying 
out colored fruits. The book is inherently interesting and val- 
uable; the theory is good enough so far as it carries, but it is 
not to be forgotten that the flowers are the absolute creations of 
the eyes, and not the eyes of the flowers; it is hard to escape 
from the logic which demands a pre-existent color sense of some 
kind before flower and fruit could utilize the owners of eyes as 
their messengers and express-agents. | Apart from this, we are, 
if at all, certainly very remote descendants of insects, and are 
quite far away from the birds and such fragivorous folk.! It re- 
mains tous a marvel of oversight, a curious instance of idé 
five, that the great sweep of the mighty, forces we have tried to 
hint at as causally operative in forming our color-sense, should 
have escaped the gaze of this writer, otherwise so keen of sight 
on the evolution trail. To have credited these two influences, 
which, however real and operative in their limited field, were 
yet trivial and comparatively of little reach, with the construc- 
tion and organization of our widely complex chromatic sense is a 
fatal illogicality. He should have taken to heart his own noble 
and true saying, that, ‘Evolution forever impresses upon us the 
lesson that if we would be good philosophers, we must forget 
our philosophy.” 

We may in passing allude to the discussion concerning 

Tue Historica OrIGIN OF THE COLOR-SENSE.—Gladstone as 
a Homer-student, and on simple philological evidence, tried to 
show that ‘they who fought at Troy” were as blind to certain 
colors as Homer himself (supposably) was to all. Dr. Magnus, 
in Germany, drew the same conclusion from a wider sweeping 


1 As to reasoning coneerning the subjective quality, or character of the 
sensations of color in animals, it must for the present be pronounced out 
of the question. The subjective expression of the stimulus can only be 
compared in beings whose minds and psychological histories have been 
the same or similar to our own. The character of red, e. g., to the ani- 
mal, as to us, must depend upon the connection of ‘“‘red”’ things to the 
past history of his race. 
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of word-lore. The whole affair was adismal collapse, and Allen 
pricks the bubble with justifiable satisfaction. It was hardly to 
be expected that if ants, bees and birds had such highly devel- 
oped chromatic powers, even savage men should be so far be- 
hind them. Present day barbarians have essentially the same 
power in this respect as ourselves, though extreme delicacy of 
perception is, to be sure, not so highly developed, and their no- 
menclature would of course be very faulty or deficient, as Glad- 
stone and Magnus might have supposed. The savages’ delight 
in color, as shown in tattooing, and decorating his body, presup- 
poses the ability to feel the differences in color quite as 
accurately as the birds, whose bright plumage he adorns himself 
with, and who have no words for colors either. |The develop- 
ment of color perception lies far back of all this, and is as old as 
hunger, in satisfying which, and by the attacks and escapes of 
enemies, it quite certainly took its rise. The sobering remark 
of Wallace is also @ propos, that it is the absence of color that 
would require accounting for; he says that the most conspicu- 
ous pigeons, whether by their color or by their crests, are all 
found where they have fewest enemies. There seems, indeed, 
to bean exuberant energy in al’ organized things, which is only 
kept from developing variations, and ornaments, and bright 
colors, by the necessity they are all under of escaping pursuit 
or hoarding their powers. So it may at last turn out that ani- 
mals are as bright and beautiful as they can be, consistent with 
the more important law of self-perservation. 

The fact that in °°; of all color blindness, perception of red 
seems to be the deficient power, would imply that it were the 
latest, instead of the earliest acquirement, as has been held.! 


1A great support of the Hering theory lies in the bipolar nature of 
color-blindness, red-blindess being always, or generally associated with 
green-blindness. but if red be thrown out of the complex of elements 
making white, by some unexplained pathological condition, the resulting 
unity of white, the indifference-point of the spectrum, is moved forward 
into the green space, and the neutral indeterminate we call white, sup- 
plants the green sensation. By a musical note, continuously sounded, 
the ear becomes incapable of hearing that note; silence results; so, blue 
glasses, continually worn, destroy the possibility of perceiving blue. In 
this way the transparent or invisible nature of the indeterminate com- 
pound we call day-light white, is explainable, and the similar extinction 
of green, when red is thrown out of the compound. In total color-blind- 
ness, blue sensations are wanting from the same reason, that the indiffer- 
ence-point is removed to the place usually occupied by blue. 


itt 


ip 

A 

! 
KS 

4 

1| 

| 


250 L. W. Fow—G. M. Gould. 


The delight of children and savages in red, and the coarse esthetic 
sense. might in part, be explainable in the same way, but more 
accurately and perfectly by the subjective vividness and associa- 
tions resulting from numberless centuries of blood-covenants and 
blood-shed. Red is the color of war; savages tattoo themselves 
with it to arouse their own blood-thirsty instincts, and to strike 
terror into the hearts of their enemies. That the prevalence of 
red pigments in nature, the ease of procuring the ochreous 
earths, and the relative difficulty of getting other pigment colors, 
would explain the savage predilection for red, is perhaps a 
slight coign of vantage, but it remains still an example of the 
triviality of the arguments to which theorizers have been driven. 
In continuance of the same symbolism as the bedaubed Indian 
gives to red, it has continued till to-day as the color par excellence 
of military uniforms. The delight init by the crude esthetic 
sense flows naturally from the ages of history when bravery and 
courage were in man almost the only, certainly the highest of all 
qualities. 

Tue AstHetTic SYMBOLISM oF CoLor. — In accordance with 
our conceptions of the origins of our color-sense, there should 
be a naturel association and symbolism of the differeut colors 
with the great classes of our emotional states. If man himself 
is the concrete result of cycles of permanent reaction between 
organism and environment, then his visual sense must find its 
ultimate explanations in the same process, and, like them, look 
forward to extension and perfection, on the same lines as its 
development has followed. Now, upon looking within, it is not 
a little startling to find the great divisions of our psychical 
nature corresponding with the great associations and divisions 
of our color-sense. It would be still more striking, if we were 
not now partially aware of the role color has played in his- 
tory and in the development of the mind. All objective exist- 
ences are perhaps more vividly represented to the imagination 
as colored things, than in any other way, and their associations 
with the woes and joys of life point to no fanciful symbolism, 
but one which is quite as real and vital as the emotions whence 
he draws his mental, life. Classifying the directions and meth- 
ods of mental activities, we find them to fall naturally into four 


classes : — 
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1. Those of the Passions, — the emotions pertaining charac- 
teristically to the sensual life ; 
‘ Those of the Intellect or Reason ; 
3. Those of Utility and Labor ; 
4. Those of his Spiritual, Moral and Religious Nature. 


These we find to correspond in an exact and specifically real 
sense with the four analogues of the chief colors previously set 
forth. Blood is the life, — the nearest, most precious, and vivid 
of all things or thoughts. Golden light is next in its necessity 
and nearness to our daily life; of green we are somewhat more 
independent, while blue is far away and beyond the reach of 
our earthly cares and wants. 

The symbolisms of red are, therefore, perforce, those of the 
two great factors of history, War and Love.’ That only the 
homologues of the rigorous challenge of red. 

In the same definite way the symbols of golden light apply as 
fittingly and restrictedly to the light of reason and intellect 
which, flowing over and through all the world’s ways, alone 
promises that ‘clearness of vision by which we can walk in the 
labyrinthine ways of crowding passions, necessities and duties. 

But it is in the world of earth’s verdure that man’s daily life 
is cast, and among which he builds his home. This, with its 
cultivation and shade, its fruitage and various sustenance gives 
him occupation and rest, food and contentment. So in our psycho- 
logical analogies, green may stand as the every-day color of 
general back-ground, of labor, of use, of home-life, peace and 
rest. 

1 Hargraves Jennings and his Rosicrucians would find a not unjusti- 
fiable connection between love and a ** blood-covenant,’’ which at recur- 
rent lunations has emphasized the underlying unity of these two great 


passions, before the phallic worship at the roots of all primitive faiths 
had passed into multitudinous rite and symbol. 


brave Aad the fair, is much truer than that only they deserved 
the fair. The passions, therefore, which stir the blood and 
heart of men to action, the emotions of honor, vengeance, valor, 
love, friendship, protection,? etc., etc., —these are the fitting 


2 Reference to Trumbull’s book must again be made for clearer expli- 
cation of the words. 


bi 
a 
rat 
th 
4 
4 


252 L. W. Foa—G. M. Gould. 


Lastly, how appositely blue represents the spiritual life of 
duty and religion! Blue, derived from the changeless deeps of 
the arching sky, — overcast, perhaps, for a time, by the passing 
clouds or mists of mundane change and chance, but always still 
there, the same forever, the same by day or by night, distant and 
yet constantly watching over us, impersonal, yet ever in touch 
with our strongest passions and humblest utilities. 


‘ 
‘ 
“a 
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THE AMERICAN OPHTHALMOLOGICAL SOCIETY. 


The twenty-second annual meeting of the society was held at 
the Pequot House, New London, Conn., July 21 and 22, 1886. 


First Day. — Mornine SeEssron. 


The meeting was called to order by the president Dr. William 
F. Norris, of Philadelphia. 

A business committee consisting of Drs. E. Greuning and 
S. D. Risley, was appointed. | 

A communication with reference to the organization of a Con- 
gress of American Physicians and Surgeons, was read and _ re- 
ferred to a committee, with instructions to report at the pre- 
sent session. 

Dr. Peters, of New York, Dr. Hubbel, of Buffalo, Dr. E. 
Friedenburg, of New York, and Dr. Cutter, of New York, were 
invited to take part in the discussions of the society. 

Dr, H. Knapp, of New York, read a paper on 

PyoGentc Micro-OrGANISMS, WITH DEMONSTRATIONS AND 


EXPERIMENTS. 


Dr. Knapp made some general remarks with reference to the 
dependence of suppuration on certain kinds of micro-organisms. 
the pyogenic bacteria, of which pure cultures had been obtained 
during the past two years. He exhibited these bacteria m numer- 
ous test-tube specimens on agar-agar and also under the micro- 
scope. He also exhibited slides of different tissues of the eyes 
that had been infected with these germs. He showed two 
rabbits which he had operated on for cataract the day before, 
in the presence of members of the society. Extraction had 
been made on the left eyes with clean instruments, and the 
right eyes with instruments contaminated with staphylococcus 
pyogenus aureus. The left eyes were free from secretion. 
The wound of one eye in a doubtful, the other in a good con- 
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dition, whereas the right eyes discharged matter profusely, and 
were in a state of intense destructive inflammation. He then 
operated on two other rabbits in the same way. ‘The four rab- 
bits were examined the next day. The right eyes in all were 
suppurating ; the wounds of the left eyes in three of the rabbits 
were in good condition. In one of the first two rabbits, it was 
suppurating. This eye had become infected from the right eye 
of the other rabbit. They had been kept together in the same 
box, and the operator had found them with their heads in con- 
tact. 

These demonstrations were made to draw the attention of the 
members to this new and important field of inquiry, and the 
speaker stated that he would be happy to furnish cultures of these 
organisms to any one who intended to make investigations 
in this department. 

In reply to a questien as to the best method of cleaning instru- 
ments, Dr. Knapp said that in the institutions in Europe, the 
instruments are placed in an antiseptic solution. This, however, 
has the disadvantage of dulling the edge of cutting instruments. 
His experience bas shown him that the simple washing with 
water in the case of smooth instruments, followed by friction 
with a clean towel, renders them bacteriologically clean. 
Where an instrument has a groove, or is at all rough, it is 
much more difficult to clean. Instruments like forceps may be 
put in the antiseptic solution. It must be remembered that in 
the majority of operations, a certain quantity of infecting mate- 
rial is required to produce any effect. Where there is a free 
escape of liquid from the wound, the material is washed off, 
but where there is a sucking-in process, the danger is much 
greater. 

Dr. B. E. Fryer, of Kansas City, called attention to hydro- 
napthol, which has lately come into use, which would probably 
not interfere with the edge of cutting instruments. It has, how- 
ever, not been sufficiently long under observation to enable us to 
say whether it will completely sterilize instruments. It had also 
occurred to him that chloroform would probably perfectly ster- 
ilize instruments. 

Dr. Hubbel, of Buffalo, asked Dr. Knapp, if there are not 
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certain conditions of the eye which would favor infection of the 
wound after operation. He had recently operated on a case of 
cataract in 2 man sixty years of age, where there had been 
a long standing purulent inflammation of both conjunctive. 
He performed an iridectomy, following it in two weeks. 
with extraction. Both operations were entirely successful and 
without accident, notwithstanding the fact that there was a 
constant purulent discharge. The only antiseptic used was a 
solution of boracie acid. 

Dr. H. Knapp, in reply, said that he thought that a lachrymal 
discharge with a certain amount of conjunctivitis furnishes 
a favorable soil for the growth of bacteria. In operating in 
such cases, the discharge should be complely removed. As he 
had already, said a certain quantity of the pathogenic bacteria 
are required to produce infection. He had pricked the cornea 
to one-third or two thirds of its depth, and covered the wound 
with an emulsion of the bacteria, yet in only one out of every 
four or five did abscess develop. 

Dr. J. A. Andrews, of New York, said that he had frequently 
pricked the cornea and applied the staphylococcus pyogenus 
aureus and had repeatedly seen recovery follow without suppu- 
ration or inflammation. Mere contact of the microbe with the 
wound is not always sufficient to produce suppuration, especially 
in the case of the cornea where the discharge is liable to be 
washed off. Where the material has been introduced into the 
wound and kept there for a short time, he had never seen a 
failure. 

In the cleaning of instruments he uses what he terms ‘aseptic 
fluid.” He procures clean water, and boils it for some time. 
The principal value of antiseptic solutions in hospitals is, he 
thought, the fact that they furnish something you are sure is clean. 
The water is not always clean. He did not mean to be under- 
stood as saying that he used boiling water. He boiled the wa- 
ter simply to render it aseptic. 

Aw Anatysis OF ONE Hunprep Cases oF Exupative RETINITIS 
OccURRING IN THE Course OF Bricut’s Disease. 


BY DR. C. 8. BULL, OF NEW YORK. 
Only such cases were included in the report as had been exam- 
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ined by the writer, and had been followed to their termination. 
All cases due to scarlatina or pregnancy were excluded. Out of 
five hundred cases examined only one hundred and three ful- 
filled these conditions. The ophthalmoscopic examinations were 
made by the author, and the urine was always examined. In fifty- 
four of the cases, both eyes were affected when the patient came 
under observation, and in ninety-three per cent both eyes were 
ultimatey involved. Hemorrhages occurred in sixty-nine cases. 
In thirty-four cases, there were no hemorrhages. The hemor- 
rhages were intimately connected with disease of the blood vessels. 
Only one instance of color affection was observed. 

The prognosis with reference to the duration of life is very 
unfavorable. The one hundred and thirteen cases reported 
were collected during a period of thirteen years. Of this num- 
ber eighty-six have died ; fifty-seven during the first year and 
twelve during the second year. Of the seventeen still living, 
fourteen were seen in the last six months. One of these cases, 
however, was seen for the first time seven years ago. 

A rather unusual complication was seen in four of the cases, 
that was the presence of sugar as well as albumen in the urine. 
The amount of sugar was variable. 

Discussion. 

Dr. E. Greuning, of New York, said that he had collected 
over one hundred cases of this affection and he found that none 
of his cases had lived over two years after the diagnosis of 
retinitis albuminurica had been made. In this class of cases he 
included only those in which the typical stellate changes were 
seen in the macule of both eyes. He had lately seen this 
appearance in the macula of one eye, in a patient who presents 
no evidence of Bright’s disease. This is the first time that he 
had seen this change without signs of renal disease. 

Dr. B. E. Fryer, of Kansas City, remarked that in these cases 
albumen is occasionally absent from the urine for a short time. 
In two such cases he had found that albuminosis was present 
during the time that albumen was wanting. 

Dr. David Webster, of New York, said that he was satisfied 
that in rare instances these patients do recover their gen- 
eral health,and may live indefinitely. Some years ago he exam- 
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ined the eyes of a clergyman and found the typical appear- 
ances of retinitis Brightii. This patient had been examined 
fifteen years previously by a competent observer, who found 
the same condition, and also found albumen and easts in the 
urine. He had the urine examined and found a slight trace of 
albumen. 

Dr. O. F. Wadsworth, of Bostou, said that where the retini- 
tis albuminurica comes on during or immediately after pregnancy 
he had seen the stellate spots in the macule entirely disappear. 
He had also seen typical stellate deposits in cerebral tumor, and 
what was supposed to be meningitis, but in which there was no 
albuminuria. 

Dr. E. Greuning, of New York, remarked that the cases of 
retinitis Brightii which we see in our offices, differ very mate- 
rially from those which we see in hospitals. The patients who 
consult the oculist are usually those with the small contracted 
kidney, while the patients with the large white kidney find their 
way to the hospital. 

Dr. C. S. Bull, of New York, desired simply to repeat what he 
said in his paper, that he had excluded all cases where the albu- 
minuric retinitis was due to scarlet fever or to pregnancy. 
He did not hold that the so-called stellate exudation in the 
region of the macula is typical of Bright’s disease. He had 
seen it in intra-cranial tumor, and in cases supposed to be 
meningitis. Retinal exudation, other than stellate, he had seen 
not infrequently in cases of large white kidney. 


THROMBOSIS AND PERI-VASCULITIS OF THE RETINAL VESSELS. 


BY DR. GEORGE C. HARLAN, OF PHILADELPHIA. 

Mrs, F. B., age 33 years, came under observation June 5, 
1886. Her father aud a younger sister had died of Bright’s dis- 
ease, the mother of paralysis. During the past two years, she 
had had considerable headache. She had a miscarriage in July, 
1885, from which her recovery was delayed. She had a second 
miscarriage without special trouble, in January, 1886. There 
was no trouble with the eyes until May 7, when she noticed 
dimness of vision in the left eye. This increased during the day 
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and the following morning there was only light perception 
in this eye. She was examined two weeks later by a sur- 
geon who pronounced the condition one of embolism. There 
was no suspicion of specific disease, There was no uterine 
trouble, and the heart sounds were normal. The urime had 
a specific gravity of 1009, contained some albumen, but no 
true casts were found. Examination of the eyes showed no 
light-percepticn in the left eye. The media were clear there 
were hemorrhages scattered through the retina. Some were 
striated, extending in long streaks along the vessels. There 
were three groups of white spots at the macula. With one excep- 
tion, all the vessels of the retina were converted into white 
bands. The exception was a small artery having an independ- 
ent origm. The vessels were of nearly normal size. Five or six 
weeks later, the hemorrhages had been absorbed, but there 
were no other changes. In the right eye there were sev- 
eral small hemorrhages and two filmy white patches; these 
subsequently disappeared. In July she had a slight attack of 
paralysis on the left side, and examination of the urine showed 
some albumen and hyaline tube casts. The rapid on-set and the 
occurrence of blindness within a few hours, seemed to exclude 
the possibility of disease of the vessels. Embolism would not 
account for the condition. The speaker suggested that the- 
partial blindness for the first few hours was due to hemorrhage, 
and that the complete blindness coming on later was due to 
thrombosis. Thrombosis of a whole series of vessels is, how- 
ever, rare. Another probable explanation is that there had 
been for some time, disease progressing in the outer walls 
of the vessels, without giving rise to sufficient disturbance of 
vision to attract attention. 

By way of comparison a second case was described in which 
the affection seemed to be a perivasculitis. It was that of a 
negro woman who had been partially blind for a long time. The 
right eye was the seat of a dense cataract. In the left eye 
V=22. The lens was hazy and the disk pale. Extending 
upward there was a large artery converted into a chalky band; 
two smaller arteries exhibited the same condition in places. 
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A New Test Type. 
BY DR. WM. 8. DENNETT, OF NEW YORK. 

The speaker called attention to the fact that although for 
twenty-five years, the schools of the civilized world had been 
under the observation of oculists, who all agree that 
great good would be done by periodical examination of the 
eyes of scholars, and although such examinations were very 
simple, the internal inertia of existing institutions had always 
prevented any continued action on the part of the schools. 
Among the laity there is absolutely no knowledge of what 
normal eyes should be expected to see. A card was presented 
which was designed for the use of educational institutions. It 
contained one set of letters and a statement of the exact distance 
at which these letters should be seen. The desire was expressed 
that this or some similar card should be placed on the wall 
of every school room, in a conspicuous place, so that it should 
become of necessity a familiar object and a standard of meas- 
urement that would be remembered through life. 


Tue RETARDATION OF RETINTUS PIGMENTOSA IN THE 
YOUNG. 
BY DR. HASKET DEKBY, OF BOSTON. 


This affection is, as a rule, considered incurable, leading grad- 
ually to complete blindness. In America this disease is exceed- 
ingly in-frequent, the author having seen it but twenty-seven 
times in thirteen thousand eye cases. In 18S1 a boy three years 
of age, was brought to him from Virginia. It was observed 
that toward night his vision diminished. There was no his- 
tory of blindness in the family. Five years later he came 
again accompanied by his sister, seven years of age. Both 
children were night-blind and presented the evidences of  reti- 
nitis pigmentosa. Under the use of the constant current 
there was improvement. A similar case of improvement 
under the use of the constant current, under the care of 
Dr. Standish, was reported. - 

The object of the paper was to invite discussion as to the use 
or non-use of such eyes for educational purposes, and as to the 
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possibility of adopting measures for delaying the process of 
the organic change. 

A third case, that of G. W., aged fourteen, was described. 
He presented the typical appearances of retinitis pigmentosa. 
Non-use of the eyes and the application of the constant current 
was recommended. He was subsequently advised, by others, 
to use the eyes freely. In five years vision diminished from 
three-tenths to one-tenth. This rapid progress of the disease, 
it was thought, might have been aided by the use to which the 
eyes had been subjected. 


DiscussIon. 

Dr. William S. Little, of Philadelphia, had observed in one 
case of retinitis pigmentosa occurring in a deaf mute decided 
improvement in vision under the use of the Faradaic current. 
The improvement continued for two years without change. 
He then went West and seven years after the applications he was 
doing well, but could not see quite as well at night as before. 

In two cases coming to the Jefferson College clinic, the 
pigmentation had proceeded so far that the vitreous was also 
black. This he had never seen before. 

Dr. L. Webster Fox, of Philadelphia, said that he had had 
the opportunity of treating a number of cases successfully. 
He had found that it was the negative pole that produces the 
good results. He also stated that if there was no enlargement 
of the field, after three applications, improvement was not to be 
expected. Inall the cases in which improvement took place the 
blood vessels seemed to increase in calibre, and the night blind- 
ness correspondingly diminished. 

Dr. George C. Harlan, of Philadelphia, remarked that he had 
recently seen two well marked cases of this affection, one in a 
boy of seventeen years of age and the other in his sister a few 
years older. His faith in any form of treatment being weak, he 
recommended that the best use be made of the eyes while sight 
remained. From the cases which he had seen, he thought 
that there is likely to be a culmination of the disease about 
puberty. 

Dr. George Strawbridge, of Philadelphia, stated that he had 
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tried the use of electricity in this affection thoroughly, some ten 
years ago. He did not obtain benefit in a single instance. He 
placed more reliance upon the occasional use of alteratives such 
as bichloride of mercury and iodide of potassium, looking upon 
these cases as of syphilitic origin, probably dating back a long 
period. 

Dr. Samuel Theobald, of Baltimore, had had no experience with 
the use of electricity in retinitis pigmentosa. He had, however, 
seen temporary improvement from the continued use of phos- 
phate of iron, quinia, and strychnia. One of these cases was 
seen when eight years of age, some ten years ago. He retains 
sufficient vision to enable him to perform his duties as a travel- 
ing salesman. There was a history of a similar trouble in other 
members of the family. 

Dr. 8S. G. Risley, of Philadelphia, said that it had seemed to 
him that with the hypodermic use of strychnia he had secured 
improvement in the general sharpness of vision. He had 
frequently seen improvement follow the use of this drug, but 
it had never been permanent. As regards the age at which 
this affliction may develope, he had seen it in two children of 
the same family occur under five years of age. 

He mentioned another case, that of a young man who consul- 
ted him with retinitis pigmentosa, with marked contraction of 
the field and asthenopia, principally due to hypermetropic astig- 
matism. To relieve the asthenopia a weak solution of eserine 
was ordered. Under its use vision decidedly improved. He 
had used this solution more or less for the past two years, and 
finds that when he is without it he is distinctly more uncomfort- 
able. 

Dr. O. F. Wadsworth, of Boston, referred to one case which, 
in connection with those reported, showed the variable course 
which the disease may pursue when left to itself. A young 
man, twenty-four years of age, a divinity student, was seen in 
1873, presenting the typical appearance of retinitis pigmentosa. 
He had well marked night-blindness. He continued his work, 
and eight years later, vision was about the same, but the visual 
field seemed to have decreased to a slight extent. 
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THE EQUIVALENCE OF CYLINDRICAL AND SPHERO-CYLINDRICAL 
LENSES. 
BY DR. EDWARD JACKSON, of Philadelphia. 


The paper was intended to demonstrate the laws of such equi- 
valence, showing that equal crossed cylindrical lenses are opti- 
sally equivalent to a spherical lens of the same refractive power. 
Crossed cylinders of unequal refractive power may be regarded 
as crossed cylinders of equal refractive power combined with a 
third cylindrical lens, or as their equivalent, a spherical com- 
bined with a cylindrical lens. It was proven that any two cy- 
lindrical lenses with their axes placed obliquely, the one to the 
other, might be represented by crossed cylinders, that is, cylin- 
ders with their axes perpendicular to one another, or by their 
equivalent in the shape of a sphero-cylindrical lens. Hence that 
any number of cylindrical lenses with their axes placed in dif- 
ferent directions, are optically equivalent to a single sphero-cy- 
lindrical lens. To determine the sphero-cylindrical equivalent 
of any two cylindrical lenses, construct a parallelogram, two 
sides of which are proportional to the refractive power of the 
given lenses, the angle included by these axes being double the 
angle made by their axes. Then the diagonal which cuts this 
included angle will be proportional to the cylindrical portion of 
the desired equivalent, and to get the spherical portion, it is 
only necessary to subtract one half of this cylindrical equivalent 
from half the sum of the cylinders given. 


Discussion. 

Dr. William S. Little, Philadelphia, said with reference to the 
practical side of the question, that in about one half of his cases 
of mixed astigmatism, the patients have preferred crossed cyl- 
inders to their equivalent sphero-cylinder. In using a sphero- 
cylinder, it is essential that it be accurately centered. 

The committee to whom was referred the consideration of the 
proposition with reference to the organization of a Congress of 
American Physicians and Surgeons, reported the following reso- 
lutions and recommended their adoption : 

Resolved, that a committee of five be appointed by this so- 
ciety and be authorized to confer with committees from other 
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medical societies, with regard to the organization of a conven- 
tion or congress of such societies, and report at the next meeting 
of this society. 

Resolved, That it is the sense of this society that its welfare 
would be put in peril by any alliance or cooperation which 
would interfere with its autonomy or independent meeting. 

These resolutions were adopted, and the following committee 
subsequently appointed: 

O. F. Wadsworth, Boston; C. S. Bull, New York; George C. 
Harlan, Philadelphia; Samuel Theobald, Baltimore; and B. E. 
Fryer, Kansas City. 

[TO BE CONTINUED. | 


4 
i- 
| 
d 
1 
| 
| 


A. Alt 


264 


sidoAp| 

| 

| 

| 
Aq poaoid 
Asada 
swojdwAs jvurds 
JO SSO] 
{peqinysip 
yo asues fsonbuy 
-sv3 sasud pry 

{xeyer uopus} on 


JO 


{snur 
isn 


Auv yuvip 


| 
| 
| 


| wins | “T| 
| 
| | | 
ayonop 
|pjoofaurds 
10} ul 09S 
-O Uldatl 
$A 319 og yioq ‘pa 
“Hod | 
00 *SOSIP [eq £2 
. 
UT *yI0q 
| 
souvaveddy | . V2 
a4, spign asnv 


“(Siz woy ponunuosd ‘1 
‘d ‘W ANV OILdO 
4HL NOLLIGNOO OIHdOULV GNV OINWNV AO SUSVO ALNUML GNV GAYGCNOH ANO 


| 
| | | 7 
| | 
| 
| ec 
| | | 
| 
ij 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| 
| 
| 


N 


Nerve. 


f the Optic 


tons O 


it 


Atrophie Cond: 


03 sasny 
-o1 


‘H 


uunp 
3 


JO 


“prpor 
‘ssvyod 
pue wins 
qns 
strydAs 
00 /, pue 
*purq 
*Ajuo 4 Ss] essa A poolq 
uses ‘uy 0% fsostp 
| 
“pow 
‘auids 
03 syonop 
aus. 


LL 


L iar | | 
| | 
fe fe fe | 


sem 
99s JOU 
ey Ajuoppns 


| 
| 
| 


| 


| 
| 
| 


*skep | 
10} 
19] pur 
“1suasut sem tepis | “pow 
ya] sty Uo -]nsuod | 08 / 


spassoa 
Aye -pooyq tarry 


od | 
‘por pue 
‘yod | 
| 
| 
“syjuow £| s.ueunsqy 


“Mog 


é oc 


| s9uut Ajjersadsa -0} puv 


“(sid 
pullq -ulu 3 
useq 0} ‘yeurds 
jeurds-o1qo199 pry ul ‘sosip omy 


| 


“1°ON 


1 266 A. Alt. 
‘ | | 
| | 
_ 
| | | 
| | 8 
UR 
| | | 
| 
| — 
| | | 
| | | 
| | | 
| | | 
| : | 
| | | | | 
s |s |e | 3 


> 
~ 
~ 
= 
S' 


itions 


Atrophie Cond 


0} 


-xa ou 
sivoX anoy 
wewoonrs 105 
uodn pajessdo 


*Ajsnotasid 


sivoh o1 305 


*paduvyo 
-un 


~[rey Bur 


| “pastape 


\-Apy 
-qns 
‘dav 
ifanoqns 


syjuow u y 9 A445) 


‘uoney “nwins 
-jnsuod 


-| nsuoo 
ul 


jo Aue 
M‘oor-oz 0} pa 
-aoadun 


| 


*90u0 


| 


| 


| 


00% / 


| 


juonexy jo 
juiod 


‘a | 


"og 
002 


| 
| 


‘SOSIP 


MO} 
9 A-anig 


‘rondo 


9S S dA-poolq 


fosip 


"SOSIP AA 


pue 


*SOSIP 


umouyuy |" 


267 
| 
| | 
| {oof | | 
| | | | | 
| 


“(sie 
‘ayoupvoy 008 -uids su 
yuussoour auids ‘pa ) 
oy) Aanfur favo -| nsuoo 00g Aye ‘sise |U Sa] 
| 
| ‘u 189] 
} -|n oF So “bb 
| 
onop 
t/ an 002 /o, 
30 
0% 
“BavipAy 
*ssou {yn 9 qns 008 sei "ysis |-0} puv 
-jsnq sonby ey) uy 1 “U) syruow Ang at “Tipo “y +6 
001 / “T 
we {1 | 
ureysqe 07 sasnjyay 1 aousunsqy 6 loz -O9S Sayed sosiq M 26 
N 


for) 
AN 


Atrophie Conditions of the Optic Nerve. 


*SSOUIZZIP JO SHI} 
sayoeprsy 
panunuog 


*JOYOo|e pasn 19A9N 


= 
jo vu 
s[puidg 


0} 


hod 
-|nsuoo 
ult o— 
*Ajuo *ynoqns 
puvsoun3 
gijo Dy I 
*Ajuo *postape 
cous 002 /og 


sp,mumop 
pue -u 
Pp 27 


‘pa 


powi0y Ajmou 
soul] 


jet 
ut 


v ondo Sz 


Sta 


S$] 9S 
fated osip 
‘aqqisia Aypavy 
osIp 


SIP 


ul 
SUIOAS | 
JO 


‘ajed sosip 
| 


Azey “J | 


| 


“9 “f 
| 


“A 


oor 


{ | 
| | 
in 
| { 
~ 
| 
| 2» 
| 
| | 
| — 
| | 
| 
| | 
| 
| | | 
| 
} } | } 
| | | j 
| | : i 
| ‘ 
oo. | VU 
| S33 | 
| | | | 
| 2 | | | | 
| 
| | 
| 5 
4 


| puryq [jews gs 
oe ‘uBynoqns 00z |S] 2S Apoolq “MM ‘Al 
pasn I | ‘loz ‘syjuow givruyosAns -peyfsostp ysuiym! 
| 
/ fynoqns 00% 3 ‘sise |-0} puv 
008 fog 08 
‘snu 
| “nou 31 
| | "ynoqns oot = |-aan {19a 
1 /og ‘syaom Sleruyo Ang -09s -poosq tayed sosiqy ni "St for 
‘awn 
me 
oa "I 
pensar sem [jews ‘osip 
| 


i 


re 
aA 


*savah *pastape Mo” ‘ | 
pry ul U por *10% pes sosiq V A 
| 
00% /, jo “T jeuids 
+3199 jO -|n suoo ysowye po “Ie ‘sIse IS 2] 
*xoy 
-a1 ON “OS “Hog 
3 *postape sou “6S 
*asinoo 
jen 
“X9S DAIS 
-sonby souls 


| 
} 


| 
| Pasta 007 
uoIsiA for-r ‘13 *puyq 
‘ayiuqns ; 0% / . “ynoqns oF IS] poolq -0} 
‘pastape | 
jepios 
007 
sostp fyioq 
ATAVY], 


~ 


é 


ae 


f the Opt 


itions oO 


Atrophie Cond 


pur 419A 
‘SUNIWIOA YIM 
Ajjenpeis uo 


ou 
fureysqe 0} sasnjay 


*visdod 
-sApfooz-o1 pur 
0} 
UOTSTA 
“13 


jo uonosefur 


-peys sv 
syoafqo 
{ynoqns 
=A o=A 
pus | /,, 
ape 
yohng 02 /og 
91} 
| 
Spor “od 
fynoqns 
0 /, 


sosig 


S] 
sosiq 


soapey 
Jayno out 
‘ajed sosiq 


, 
203 
| | | | 
| | 
| 
| | 
| 
| 
| . 
| 
| 
| 
— { 
| 
° | | 
1 
aa . 
= 
, | 
| 
| | 
| | 
| | 
> 
es 
° ea q 
|} @ ose Mos 
| £ ess | 
<= 
| = 
| 4 & 


‘274 A. Alt. 


Of these 120 cases 95 were observed in males, and 25 in fe- 
males. 

The different causes to which the atrophic condition of the 
optic nerve was due are given in Table II. 


TaBLeE II. 

Alcohol, tobacco and excessive sexual 1 
TOOACCOH ANA INGOIATION. ... 1 
Congenital syphilis... 1 
Optic neuritis from urzemiain scarlet fever........... 1 
1 
Retimitis pigMemtoea. 1 


In the following nineteen cases a central (cerebral or spinal) 
lesion was found to be present. 


TABLE III. 
1 
Tabes dorsalis with tODACCO.. 1 
Tabes dorsalis with alcohol and 1 
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If we add to these the cases of atrophy of the optic nerve, due 
to syphilis, which must probably all be considered as due to a 
central lesion (9), we have a total of twenty-eight cases of atro- 
phy dependent on a distinct central lesion. 

By far the largest number of cases were due to the intoxica- 
tion with alcohol and tobacco, either alone or combined, or, in 
some cases, complicated with other affections. The following 
are the details of this number : 


Alcohol and tobacco with excessive sexual intercourse....................4- 1 
Tobacco with onanism and general debility.......... 1 


This gives a total of 51 cases in which alcohol and_ tobacco, 
either alone or combined, playeda role. In 44 of these cases 
alcohol and tobacco were the only cause to be found for the 
atrophic condition of the optic nerve. 

As to the age of the patients, the details may be seen from 
Table IV. 


TaBLe IV. 

120 
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Both eyes were affected in 98 cases, one eye only in 22 cases. 

Of these cases 69 were under treatment and observation dur- 
ing periods varying from ten days to several years; in 12 of 
these only one eye was affected. 

Color perception was abolished or impaired in 27 of all the 
cases, and red-green blindness was most prevalent. 

Central scotoma was observed in 32 cases. In 21 of these 
cases alcohol and tobacco were the cause; tobacco alone in 5; to- 
bacco and tabes dorsalis in 1; tobacco, onanism and general de- 
bility in 1; alcohol alone in 1; uterine affection in 1; uremic neu- 
ritis from scarlet fever in 1; in one case the cause was unknown. 

The pupils showed pathological changes not due to synechiz 
in 32 of all the cases. They were inactive in 5 cases; unequal 
(one-sided mydriasis) in 12 cases; both pupils were mydriatic in 
8 cases; myosis was found in 7 of the cases. 

Of these seven cases of myosis 3 suffered from tabes dorsalis; 
one from multiple sclerosis; old age and tobacco alone figured 
each in one case as the only cause to be detected; and in one case 
there was a combination ofa central lesion with the abuse of al- 
cohol and tobacco. 

Contrary to Minor’s idea, that in the so-called tobacco ambly- 
opia, tobacco plays no pari, since eght cases of his improved in 
spite of their continuing to smoke, I always insist in such cases 
upon total abstinence; and I am thoroughly convinced that this 
is the better way, since I have seen a number of cases beginning 
to improve only when the patients really abstained totally from 
the noxious influences. Minor’s cases seem to me to prove only 
that the therapeutic agencies he applied had such a tonic effect 
on the system of his patients, that they were better able to stand 
these noxious influences. 

In the treatment of all anemic and atrophic conditions of the 
optic nerves I have, furthermore, mainly relied upon the use of 
strychnia. Having formerly once given it up as useless in my 
hands, I returned to it and found, that, when given more fear- 
lessly and in large enough doses, it well might lead to improve- 
ments as had been claimed for it by its introducer, Nagel, and 
many after him. It is true that an improvement may in many 
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cases be reached by other remedies, yet never in so rapid, and 
often astonishing, a manner. Itis hardly possible to explain 
how a drug even when subcutaneously injected, can have so rapid 
an effect, that sight in some cases after its application may be 
found to have improved 200 or 300 per cent and even more in 
the course of five minutes, and yet this does happen and not in- 
frequently so. I have become accustomed to give a very doubtful 
prognosis in cases of atrophy of the optic nerve in which a trial 
injection of strychnie subnitr., gr. yy or 7's; has no effect upon 
the vision. When vision is somewhat improved after the injec- 
tion, I increase the dose daily unless the patient complains of 
headache, dizziness and nausea; and I have in some cases finally 
injected gr. } or even 4 before the patient had any discomfort 
from it. 

A similar treatment has been applied in most of the later cases 
of the series under consideration and often with a very gratify- 
ing and lasting result, and I think it is well to try it in every 
case for a short period. 

In some cases the constant current seemed to act beneficially. 

In the cases of congenital atrophy and atrophy from old age, 
no treatment is apparently of any value. 
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THE NEW THEORY OF COLOR-PERCEPTION. 


WasHINGTON, Aug. 16, 1886. 
To THE EDITOR OF THE AMERICAN JOURNAL OF OPHTHALMOLOGY: 

Dear Sir:—There is one paragraph in the interesting and 
valuable paper by Dr. Fox and Mr. Gould, in the July issue of 
your JOURNAL, from which a wrong inference might be drawn. 
They say: (p. 195.) 

‘‘Dr. Burnett’s reference to Preyer’s article in Pflueger’s 
Archiv sends us all back to Preyer as the real author of the con- 
ception that the retinal function is a refined temperature sense, 
though so far back as 1877 Pflueger had stated his belief in the 
phylogenetische Zusammengehoerigkeit des Waerme-und Licht- 
sinnes.” 

When the authors wrote this they were acquainted only 
with my latest utterances on the color question as published in 
the Am. Journ. of Med. Science, for July 1884. With my for- 
mer publications they were as yet unacquainted; and in order to 
get this matter as to time of publication set in proper order, I beg 
leave to state that in 1880 I wrote a paper setting forth the 
views, substantially, that I now hold, and read it before the Phil- 
osophical Society of this city on the 19th of December. An ab- 
stract of this paper was published in the Anapp’s Archives in 
March, 1881. Preyer’s paper did not appear in Pflueger’s Ar- 
chev until May, 1881, so that my publication antedated his by 
some two months. The original paper as read before the Philo- 
sophical Society, was published in full in the Popular Seience 
Monthly for May, 1882, and the same ideas were embodied in a 
lecture at the National Museum, (Saturday Lectures, No. 8) on 
the 29th of April, 1882. The final summing up, however, was 
given in the article on ‘Theories of Color Perception” published 
in the Am. Jour. Med. Science, July, 1884. 
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It may be proper also to state in this connection, that I never 
read the whole of Preyer’s original article until three weeks ago, 
my knowledge of it having been obtained through abstracts pub- 
lished in the various journals. With the exception of this point 
of the analogy of heat and light sensation as manifested through 
nerves, now having different functions, but originally of the 
same structure and, probably, function, there is nothing in com- 
mon in Preyer’s views and my own. According to my belief 
he started out in the proper direction, and pursued it until he 
came within sight of the truth, and then abruptly turned aside 
into the devious paths of speculation and unwarrantable physi- 
ology and physics. 

The analogy of vision and the temperature sense is, however, 
only a part and the beginning of the basis on which, I believe, 
the questions of color perception must be wrought out, and I 
have nowhere seen an approach to such a solution of the ques- 
tion as I have tried to give until the appearance of the paper by 
Dr. Fox and Mr. Gould. 

It should be mentioned, however, that Giraud-Teulon, of 
Paris, is an earnest opponent of the Young-Helmholtz theory, and 
inclines strongly to some such explanation as I have given, and 
has done me the honor to reproduce in his articles a greater part 
of my paper published in Anapp’s Archives (see Annales d’ Ocu- 
listique, Jan.—Fev., 1882, pp. 23, 25 and 26; Mars-Avril, p. 124, 
and Bull. d. l Acad. d Méd., 46e année, No. 48, 31 Oct.. 1882, 
pp. 1223 and 1230). On the contrary Donders is still a strong ad- 
herent to and a stout defender of the Young-Helmholtz theory 
against all opposition, coming from whatever source it may. 
His long and laborious articles published of late years in Graefe’s 
Archiv. and the Annales d Oculistique are in themselves suffi- 
cient evidence of the weakness of his cause, and are quite in 
contrast to his clear and concise exposition of the laws of refrac- 
tion and accommodation and their anomalies, which has made 
him an enduring fame. 

But the tide has at last turned, and the current against their 
impossible theories is so great that the power of tradition, even 
when supported by the great names of Young, Helmholtz, Don- 
ders, and Holmgren, will not be able to withstand it. We must 
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have a theory of color-perception that is in keeping with our 
present knowledge of the laws of physics and physiology, and 
the fact that so many observers (Pflueger, Preyer, Fox and 
Gould and myself) have independently of each other turned their : 
attention in one direction, is a strong indication that that diree- 
tion is the one in which future investigation should be prosecuted. 

Swan M. Burner. 


